A visual search experiment employed strings of Landolt Cs to examine how the gap size of and frequency of exposure to distractor strings affected eye movements. Increases in gap size were associated with shorter first-fixation durations, gaze durations, and total times, as well as fewer fixations. Importantly, both the number and duration of fixations decreased with repeated exposures. The findings provide evidence for the role of cognition in guiding eye-movements, and a potential explanation for word-frequency effects observed in reading.
Introduction
The extent to which oculomotor and cognitive factors influence eye movements in reading is widely debated (Starr & Rayner, 2001) . Oculomotor theories contend that the timing and location of fixations are predominantly determined by visual acuity and oculomotor constraints (e.g., McDonald, Carpenter, & Shillcock, 2005; O'Regan, 1990; Yang & McConkie, 2001) . Cognitive (processing) theories (e.g., Just & Carpenter, 1980; Reichle, Pollatsek, Fisher, & Rayner, 1998; Reilly & Radach, 2006) argue that cognitive processes like word identification largely drive eye movements, as evidenced by word-frequency effects, or the finding that higher frequency words receive shorter fixations and are skipped more often than lower frequency words (e.g., Inhoff & Rayner, 1986) .
To determine cognition's involvement in eye-movement guidance during reading, eye movements during reading have been compared to eye movements during tasks presumed to minimally engage cognition, such as searching for a target word in a text or performing z-string ''reading'' (Rayner & Fischer, 1996; Rayner & Raney, 1996; Vitu, O'Regan, Inhoff & Topolski, 1995) . In these tasks, the word-frequency effects that are ubiquitous in reading are absent. Assuming that word-frequency effects arise because more exposures make a word's representation in memory easier to access, as posited by several episodic models of printed word identification (e.g., Ans, Carbonnel, & Valdois, 1998; Reichle & Perfetti, 2003) , this may be evidence that eye movements are guided by the demands of accessing lexical representations from memory during reading, but not during tasks that do not require full lexical retrieval.
The current experiment investigates how manipulating the frequency of orthographic patterns in a visual-search task affects eye movements. Demonstrating frequency effects in a non-reading task would provide strong evidence that cognition rapidly influences eye movements and address the etiology of word-frequency effects in reading. Because associations between word frequency and fixation durations are inherently correlational, some have argued that the causal nature of this relationship remains conjectural (cf., Kliegl, Nuthmann, & Engbert, 2006; Rayner, Pollatsek, Drieghe, Slattery, & Reichle, 2007) . The current experiment directly tests the hypothesis that frequency effects arise from frequency of exposure by manipulating the latter to determine if and how eye-movement measures are affected.
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